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What have we done so far. .. FastR  (speedup 8.5x GNURast) FAST)%

A Fastr [ enur-sC
® TracR — a trace analysis / profiler for GNU-R
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® CoreR — a formal semantics for a fragment of R
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® TestR — a testing framework for the R language

® FastR — a new R virtual machine written in Java N
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Relative Execution Time (GNUR-AST

‘ Morandat, Hill, Osvald, Vitek. Evaluating the Design of the R Language. ECOOP’12 ‘
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‘Kalibera, Maj, Morandat, Vitek. A Fast abstract syntax tree interpreter for R. VEE’ I4‘
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SPECIFICATION
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B R User data Heap Memory

O Rinternal Shootout

45% of assignments are definitions
only 2 out of 217 million assignments
cpy(H,v) = H',V/' " :
’ ’ are definitions in a parent frame
F'=vxI" HQG)=F
F'=F[x/V] H'"=H/F 99.9% of side effects are local

x<-v)IH — v,H"




less than 0.05% context sensitive function
name lookups

only symbols that rely on it are ¢ and
file

Bioc Misc CRAN Base| Total
# classes 1535 0 3351 191 3860
# methods 1008 0 1924  289| 2438
S3|Avg. redef. 6.23 0 726 4.25| 9.75
Method calls| 13M 58M - -| 76M

# classes [ 1915 2 1406 63] 2893

S4 pers| . '
O B\J ECTS # methods 4136 22 2151 24| 5557

Avg. redef. 3 1 39 296| 3.26

Method calls| 15M 266 - - 15sM




X <-vYy
X : like D[20,20] <- ¥y
x ¢ D[20,20] <- vy

TYPES

X : D[ dim(y) 1 <-y

1:1000000

x[[ 300035 ]]

DATA LAYOUT




X <<-=1 || x <<=3

ONCURRENCY
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implem. ~ Project kLoc  Man/  Fereent TEste Challenges Time sinks
anguage start/end i Complete parts
GERC 19987 500, 2 999 ? ? ?
(Fortran)
Std libs, pkgs, Too large internal surface,
Gl C++ 2 30 40 71%I|"_a|8 9 search paths, Specification  src/main too big, messy
S locked envs, FFls headers, Fortran
S4 exports, R
CEON Java 2010 o 8 7? compatibility, JCI:T_;%ait:t?r/g‘ljst'
primitves — native code
o Clean-room imp S3,54, data.frame,
TERR [oF"S 20095 500 264 75 R Cgrgpiti':s'"ty‘ Specification model.frame, native
| 2 Native code interface
C 2011 - Complexity of e
| | / \ | BIT -
M |_ E M E N | O N S OR (Fortran) 2014 10 12 90+ Some bugs runtime Manual specializations
FastR 2012 - R compatibility, Internals,
e Java 2013 72 20 50-1/c0 graphics, internals,  Specification  manual specialization,
. native interface, ... Truffle, benchmarks
_ R compatibility, -
ZUGE Java 2013 51 30 Z%LL?QS Graphics, promises, ~ Specification R go?‘?;“rggg'ezsgmr
frames/envs ps. '




the road ahead




